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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claim 1-6, 8, 10-14 and 16-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Reck et al. (US 6,689,327) in view of Presz, Jr. et al. (US 5,1 10,560). 

Regarding claim 1 , Reck discloses: 

A catalytic converter device (Fig. 7) for cleansing exhaust gas emitted 
from an internal combustion engine (abstract), comprising: 

an elongated body (Fig. 7) having a longitudinal axis; 

an inlet area (col. 5 lines 28-31 ) located at one end of the elongated 
body (Fig. 7); and 

a sleeve extending from the inlet area (8), wherein the sleeve has a 
catalytic material formed thereon (col. 4 lines 52-55), wherein the sleeve 
has an active surface for reacting with the exhaust gas (col. 4 lines 52-55), 
wherein a size of the active surface increases as a distance from the inlet 
area increases (see Fig. 7), wherein the sleeve includes at least one 
depression formed therein (see Fig. 7, sleeve 8), wherein the sleeve 
without the at least one depression (taken at the apex of the corrugations 
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in sleeve 8) has a first internal cross section, wherein the sleeve having 
the at least one depression has a second internal cross section (taken at 
the troughs of the corrugations in sleeve 8), wherein the second internal 
cross section is smaller than said first internal cross section, 
Reck fails to teach the depression having a depth that increases as the 
distance from the inlet area increases. 

Presz, Jr. also discloses a catalytic converter device with a diffuser 
immediately upstream (col. 2 lines 25-34). 

Presz, Jr. teaches a diffuser (Fig. 5) wherein the depth of the depressions 
(322) increase as the distance from the inlet increases (col. 8 lines 47-50). This 
configuration is preferable in order to allow greater diffusion of the exhaust gas 
than would be possible for the same diffuser without these depressions (col. 8 
lines 57-64). 

It would have been obvious to one of ordinary skill in the art to use the 
diffuser with increased depression depth coinciding with increasing length from 
the inlet of Presz, Jr. with the sleeve of Reck in order to allow greater diffusion of 
the exhaust gas into the catalytic converter. 

Regarding claim 2, Reck, as discussed in claim 1 above, further discloses the 
sleeve (Fig. 3, (2)) having a plurality of openings (5) formed therein. 

Regarding claim 3, Reck, as discussed in claim 2 above, further illustrates the 
openings (5) extending across the active surface (Fig. 3). 
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Regarding claim 4, Presz Jr. further discloses a diffuser (Fig. 5) wherein the 
depressions (322) extend in a parallel direction to the longitudinal axis (302). 

Regarding claim 5, Reck, as discussed in claim 1 above, further illustrates the 
depressions (see Fig. 7) arranged at regular intervals on the sleeve. 

Regarding claim 6, Reck, as discussed in claim 8 above, further discloses 
that at the end of the sleeve opposite the inlet area, the active surface has a 
perimeter in a plane that is perpendicular to the longitudinal axis (Fig. 7). 

Reck fails to teach: 

an internal cross-sectional area of the sleeve in a plane that is 
perpendicular to the longitudinal axis is at least about 5 % smaller than an 
area of a circle having an equally long perimeter, and 

the circle has a diameter that is larger than a width of the sleeve. 

Presz, Jr. teaches that in a cross sectional area of the sleeve (Fig. 5) in a 
plane perpendicular to the longitudinal axis (302), the ratio of Wavelength' (peak 
to peak arc length, X) of the curvature of the peaks (320) and 'amplitude' (peak to 
trough height, Z) of the curves (Fig. 6, (Z)), X / Zl is preferably greater than 0.2 and 
less than 4 which corresponds to a greater than 5% difference in the area of the 
cross sectional internal area and the area of a circle with the same perimeter. 
This ratio also shows that the diameter of the circle is larger than the width of the 
sleeve. Presz, Jr. teaches this in order to prevent excessively increasing 
backpressure on an engine feeding the catalytic converter (col. 6 lines 21-48). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to add the sleeve shape of Presz, Jr. to the sleeve of the modified Reck 
in order to prevent excessively increasing backpressure on an engine. 
Regarding claim 17, Reck discloses: 

an elongated body (Fig. 7) having a longitudinal axis; 
an inlet area (col. 5 lines 28-31) located at one end of the elongated 
body (Fig. 7); and 

a sleeve extending from the inlet area (Fig. 7) and having an inner 
surface that is at least partially coated with a catalytic material that defines 
an active surface for reacting with the exhaust gas (col. 4 lines 52-55), 
wherein a perimeter of the active surface in a plane that is perpendicular 
to the longitudinal axis increases as the sleeve extends away from the 
inlet area (See Fig. 7). 
Reck fails to disclose: 

an internal cross-sectional area of the sleeve in at least one plane that 
is perpendicular to the longitudinal axis is at least about 5% smaller than 
an area of a circle having a perimeter equal to the perimeter of the active 
surface in the at least one plane. 
Presz, Jr. discloses that in a cross sectional area of the sleeve (Fig. 5) in a 
plane perpendicular to the longitudinal axis (302), the ratio of 'wavelength 1 (peak 
to peak arc length, X) of the curvature of the peaks (320) and 'amplitude' (peak to 
trough height, Z) of the curves (Fig. 6, (Z)), x / 2 , is preferably greater than 0.2 and 
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less than 4 which corresponds to a greater than 5% difference in the area of the 
cross sectional internal area and the area of a circle with the same perimeter. 
Presz, Jr. teaches this in order to prevent excessively increasing backpressure 
on an engine feeding the catalytic converter (col. 6 lines 21-48). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to add the sleeve shape of Presz, Jr. to the sleeve of the modified Reck 
in order to prevent excessively increasing backpressure on an engine. 

Regarding claims 18-20, Reck, as discussed in claim 17 above, discloses all 
of the claims limitations but fails to teach: 

the end of the sleeve opposite the inlet area, the circle has a diameter 
that is larger than a width of the sleeve, 

the perimeter of the surface of the sleeve is non-circular at a 
longitudinal position where the perimeter increases as the sleeve extends 
away from the inlet area, and 

a cross-sectional shape of the surface of the sleeve varies as the 
sleeve extends away from the inlet area. 
Presz, Jr. discloses that the circle has a diameter that is larger than the width 
of the sleeve (Fig. 6), that the perimeter of the surface of the sleeve is non- 
circular (Fig. 6) and the perimeter increases as the sleeve extends away from the 
inlet area (Fig. 6), and a cross sectional shape of the surface of the sleeve varies 
as the sleeve extends away from the inlet area. Presz, Jr. teaches this 
configuration of the sleeve in order to allow greater diffusion of the exhaust gas 
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than would be possible for the same diffuser without this configuration (col. 8 
lines 57-64) and to prevent boundary layer separation of the exhaust gas (col. 6 
lines 21-26). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the configuration of the sleeve in Presz, Jr. with the sleeve of 
Reck in order to allow greater diffusion of the exhaust gas than would be possible 
for the same diffuser without this configuration, and also to prevent boundary 
layer separation of the exhaust gas. 

Regarding claim 8, Reck discloses an exhaust system (Fig. 7) for an internal 
combustion engine comprising: 

A flow path for exhaust gas emitted from an internal combustion 
engine (Fig. 7, abstract), 

a primary catalytic converter device (Fig. 7, (9)) for cleansing exhaust 
gas emitted from an internal combustion engine (abstract), comprising: 
an elongated body (Fig. 7) having a longitudinal axis; 
an inlet area (col. 5 lines 28-31 ) located at one end of the elongated 
body (Fig. 7); and 

a sleeve extending from the inlet area (8), wherein the sleeve has a 
catalytic material formed thereon (col. 4 lines 52-55), wherein the sleeve 
has an active surface for reacting with the exhaust gas (col. 4 lines 52-55), 
wherein a size of the active surface increases as a distance from the inlet 
area increases (see Fig. 7), wherein the sleeve includes at least one 
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depression formed therein (see Fig. 7, sleeve 8), wherein the sleeve 
without the at least one depression (taken at the apex of the corrugations 
in sleeve 8) has a first internal cross section, wherein the sleeve having 
the at least one depression has a second internal cross section (taken at 
the troughs of the corrugations in sleeve 8), wherein the second internal 
cross section is smaller than said first internal cross section (Fig. 7). 
Reck fails to teach the depression having a depth that increases as the 
distance from the inlet area increases. 

Presz, Jr. discloses a diffuser that is placed on the inlet to a catalytic 
converter (col. 2 lines 25-34). 

Presz, Jr. teaches a diffuser (Fig. 5) wherein the depth of the depressions 
(322) increase as the distance from the inlet increases (col. 8 lines 47-50). This 
configuration is preferable in order to allow greater diffusion of the exhaust gas 
than would be possible for the same diffuser without these depressions (col. 8 
lines 57-64). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to replace the sleeve of Reck with the diffuser with increased 
depression depth coinciding with increasing length from the inlet of Presz, Jr. in 
order to allow greater diffusion of the exhaust gas into the catalytic converter. 

Regarding claim 10, Reck, as discussed in claim 8 above, further discloses 
the sleeve (Fig. 3, (2)) having a plurality of openings (5) formed therein. 
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Regarding claim 11, Reck, as discussed in claim 10 above, further illustrates 
the openings (5) extending across the active surface (Fig. 3). 

Regarding claim 12, Reck, as discussed in claim 8 above, further illustrates 
(Fig. 7) the second internal cross section area changes as the distance from the 
inlet area increases. 

Regarding claim 13, Reck, as discussed in claim 8 above, discloses all of the 
claim's limitations, but fails to teach each of the depressions extending in a 
parallel direction to the longitudinal axis. 

Presz Jr. teaches a diffuser (Fig. 5) wherein the depressions (322) extend in a 
parallel direction to the longitudinal axis (302). This configuration is preferable in 
order to allow greater diffusion of the exhaust gas than would be possible for the 
same diffuser without this configuration (col. 8 lines 57-64). 

It would have been obvious to one of ordinary skill in the art to replace the 
sleeve of the modified Reck with the diffuser with depressions parallel to the 
longitudinal axis of Presz, Jr. in order to allow greater diffusion of the exhaust 
gas. 

Regarding claim 14, Reck, as discussed in claim 8 above, further illustrates 
the depressions (see Fig. 7) arranged at regular intervals on the sleeve. 

Regarding claim 16, Reck, as discussed in claim 8 above, further illustrates 
that at the end of the sleeve opposite the inlet area, the active surface has a 
perimeter in a plane that is perpendicular to the longitudinal axis (Fig. 7). 

Reck fails to teach: 
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an internal cross-sectional area of the sleeve in a plane that is 
perpendicular to the longitudinal axis is at least about 5 % smaller than an 
area of a circle having an equally long perimeter, and 

the circle has a diameter that is larger than a width of the sleeve. 
Presz, Jr. teaches that in a cross sectional area of the sleeve (Fig. 5) in a 
plane perpendicular to the longitudinal axis (302), the ratio of 'wavelength' (peak 
to peak arc length, X) of the curvature of the peaks (320) and 'amplitude' (peak to 
trough height, Z) of the curves (Fig. 6, (Z)), x / z , is preferably greater than 0.2 and 
less than 4 which corresponds to a greater than 5% difference in the area of the 
cross sectional internal area and the area of a circle with the same perimeter. 
This ratio also shows that the diameter of the circle is larger than the width of the 
sleeve. Presz, Jr. teaches this in order to prevent excessively increasing 
backpressure on an engine feeding the catalytic converter (col. 6 lines 21-48). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to add the sleeve shape of Presz, Jr. to the modified Reck in order to 
prevent excessively increasing backpressure on an engine. 

3. Claims 7 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Reck and Presz, Jr. as applied to claims 1 and 8 above, and further in view of Gieshoff 
et al. (5,934,073). 
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Regarding claims 7 and 15, Reck, as discussed in claim 1 and 8 above, 
further discloses the sleeve (Fig. 7) has an opening formed in an end of the 
sleeve opposite the inlet area (See Fig. 7). 

Reck fails to teach the catalytic converter device further comprising a cover 
plate covering the opening. 

Gieshoff also discloses a catalytic converter device for purifying exhaust gas 
from an internal combustion engine (abstract). 

Gieshoff teaches a cover plate (Fig. 2 (13)) on the end of a sleeve opposite 
the inlet (Fig. 2 (2')) in order to force exhaust gas to flow radially outward past 
catalyst (4') (paragraph 24, lines 9-1 1 ). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to add the coverplate of Gieshoff to the sleeve of the modified Beck, in 
order to force exhaust gas radially outward past the catalyst. 

4. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Reck and 
Presz, Jr. as applied to claim 8 above, and further in view of Hosoda (JP 05-86843). 
Regarding claim 9, the modified Reck, as discussed in claim 8 above, 
discloses all of the claim's limitations, but does not teach the preliminary catalytic 
device being arranged at least partially within the muffler/housing. 

Hosoda also discloses a catalytic system with a preliminary catalytic device 
used to treat exhaust gas from an internal combustion engine. 
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Hosoda teaches a preliminary catalytic device (Fig. 1 (27)) that is partially 
within the muffler/housing (21 ). Hosoda teaches this in order to ensure than all 
gas that passes to a main catalytic converter (26) must pass through the 
preliminary catalytic device so the temperature is raised to the proper operating 
temperature of the main catalytic device (paragraph 9). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to install the preliminary catalytic device of the modified Reck partially 
within the muffler/housing as in Hosoda, in order to ensure than all gas that 
passes to the main catalytic converter must pass through the preliminary catalytic 
device so the temperature is raised to the proper operating temperature of the 
main catalytic device. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew J. Merkling whose telephone number is 571- 
272-9813. The examiner can normally be reached on Monday - Friday 8:30-4:30pm 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa D. Neckel can be reached on 571-272-1446. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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